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VEHICLE SEAT

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of Japanese Patent
Application No. 2016-226048 filed on Nov. 21, 2016 with
the Japan Patent Oflice, the entire disclosure of which 1s
incorporated herein by reference.

BACKGROUND

The present disclosure relates to a vehicle seat for use 1n
vehicles, such as automobiles, railway vehicles, ships, and
airplanes.

For example, Japanese Unexamined Patent Application
Publication No. 2009-201783 describes a vehicle seat 1n
which a seatback thereof 1s allowed to be folded down
toward a seat front side (or in a forward direction) by
releasing engagement ol a pawl with a ratchet plate. Being
“folded down” means, for example, a state where the
seatback 1s tilted greatly and folded in the forward direction,
as compared with tilting of a seatback caused by ordinary
reclining.

A “folding down” function 1s intended to perform, for
example, a function (e.g., a “walk-in function™) that
improves ease of boarding/alighting to/from an area rear-
ward of a door-side second-row seat of a minivan having
three-row seats, a front passenger seat of a passenger car, or
the like.

SUMMARY

In one aspect of the present disclosure, it 1s desirable that
a vehicle seat comprise: a power reclining function to recline
a seatback by an electric motor; and a “folding down”
function. The vehicle seat described in Japanese Unexam-
ined Patent Application Publication No. 2009-201783 does
not comprise the power reclining function.

One aspect of the present disclosure 1s a vehicle seat
provided with a seat cushion and a seatback pivotable in
forward and rearward directions relative to the seat cushion.
The vehicle seat comprises a cushion frame, a back frame,
a tilting member, an engagement member, a recliner, a fold
down spring, a first anchoring member, and a second anchor-
ing member. The cushion frame forms a framework of the
seat cushion. The back frame forms a framework of the
seatback and 1s pivotable in the forward and rearward
directions relative to the cushion frame. The tilting member
1s arranged on a pi1vot axis of the back frame (or on the same
axis as the pivot axis of the back frame) and configured to
transmit to the back frame a pivoting force to cause the back
frame to pivot (for a reclining function). The tilting member
1s pivotable independently of the back frame (for a folding
down function). The engagement member 1s coupled to the
back frame and 1s displaceable between an engaged position
and an unengaged position. The engaged position 1s a
position 1n which the engagement member 1s engaged with
the tilting member, and the unengaged position 1s a position
in which the engagement member 1s released from engage-
ment. The engagement member allows transmission of the
pivoting force to the back frame when the engagement
member 1s 1n the engaged position. The recliner performs a
function of decelerating rotation of an electric motor and
transmitting decelerated rotation to the tilting member. The
recliner comprises an output gear that moves integrally with
the tilting member. The fold down spring provides an elastic
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force to cause the back frame to pivot in the forward
direction to a fold down position. An amount of elastic
deformation of the fold down spring increases when the
back frame pivots 1n the rearward direction. The first anchor-
ing member 1s a member that 1s fixed to the back frame and
to which a first end of the fold down spring 1s anchored. The
second anchoring member 1s a member to which a second
end of the fold down spring 1s anchored and that moves
integrally with the output gear.

In such a configuration, when the tilting member and the
engagement member are put 1n an unengaged state, the
seatback 1s pivoted into a folded down position by the elastic
force of the fold down spring. Hereat, the fold down spring
provides the elastic force to cause the back frame to pivot in
the forward direction, whereby the seatback can be folded
down easily.

The amount of elastic deformation of the fold down
spring increases when the back frame pivots 1n the rearward
direction. This makes it possible to reduce the speed of
displacement of the seatback when the seatback in the
“folded down™ state 1s pressed in the rearward direction by
an occupant or others to cause the seatback to return to a
standing state, that i1s, when the tilting member and the
engagement member are engaged with each other.

Accordingly, impact at the time of engagement between
the tilting member and the engagement member can be
alleviated, and thus, 1t may be possible to reduce large
vibrations of an upper end side of the seatback when the
seatback returns to the standing state.

When the tilting member and the engagement member are
in an engaged state, upon output of a rotational force from
the electric motor, the back frame, or the seatback, pivots (1s
reclined) correspondingly in the forward and rearward direc-
tions.

Hereat, since the first anchoring member and the second
anchoring member are displaced integrally with the back
frame, a relative position of the second anchoring member
with respect to the first anchoring member does not change
when the back frame pivots. Accordingly, the amount of
clastic deformation of the fold down spring does not change
when the seatback pivots during reclining.

In contrast, 1n a case of a configuration in which the
second end of the fold down spring 1s anchored directly or
indirectly to the cushion frame, only the first anchoring
member 1s displaced together with the back frame, and the
second anchoring member 1s not displaced.

Thus, since the relative position of the second anchoring
member with respect to the first anchoring member changes
according to the pivotal displacement of the back frame, the
amount of elastic deformation of the fold down spring
changes according to the pivotal displacement of the seat-
back during reclining.

That 1s, when the amount of elastic deformation of the
told down spring increases during reclining, a large load acts
on the gears and the electric motor constituting the recliner,
resulting 1n a risk that abnormal noise 1s generated from the
recliner and so on.

However, in the vehicle seat of the present disclosure, the
amount of elastic deformation of the fold down spring does
not change when the seatback pivots during reclining, and
thus, no large load acts on the recliner and so on, and
generation ol abnormal noise from the recliner and so on can
be inhibited.

In one aspect of the present disclosure, the second anchor-
ing member may be fixed to the tilting member.

In one aspect of the present disclosure, the fold down
spring may be a spiral spring. An outer peripheral end of the
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fold down spring may be anchored to the first anchoring
member, and an 1nner peripheral end of the fold down spring,
may be anchored to the second anchoring member.

One aspect of the present disclosure may further comprise
a rod arranged on the pivot axis of the back frame (or on the
same axi1s as the pivot axis of the back frame) and configured
to transmit the rotation of the electric motor to the recliner.
If the second anchoring member 1s a cylindrical member
including a through-hole through which the rod penetrates,
a gap may be arranged between an inner circumierential
surface of a portion where the through-hole 1s formed 1n the
second anchoring member and the rod.

BRIEF DESCRIPTION OF THE DRAWINGS

An example embodiment of the present disclosure will be
described hereinafter with reference to the accompanying
drawings, in which:

FIG. 1 1s an external perspective view of a vehicle seat of
an embodiment;

FIG. 2 1s an external view of a recliner of the embodiment:

FIG. 3 1s an external view of the recliner of the embodi-
ment;

FIG. 4 1s an explanatory view of an angle position
adjusting mechanism of the embodiment;

FIG. 5 1s a view showing a feature of the recliner of the
embodiment;

FIG. 6 1s a view showing a feature of the recliner of the
embodiment;

FIG. 7 1s a view showing a reverse side of FIG. §;

FIG. 8 1s a perspective view showing the reverse side of
FIG. 5;

FIG. 9 1s a partial exploded view of the recliner of the
embodiment;

FIG. 10 1s a sectional view of the recliner and so on of the
embodiment; and

FIG. 11 1s an explanatory view showing the feature of the
recliner of the embodiment.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

L1

“Embodiments” described hereinafter are example
embodiments within the techmical scope of the present
disclosure. In other words, matters speciiying the invention,
and so on, recited in the accompanying claims are not
limited to specific configurations, structures, and the like,
shown 1n the embodiments herein.

Arrows 1ndicating directions shown in the figures are
provided for the purpose of easy understanding of mutual
relationships of the figures, and the arrows (directions)
shown 1n the figures are not to limit the scope of the present
disclosure.

A member or portion described with a reference numeral
1s at least one 1n number unless there 1s a specitying term,
such as “only one”. In other words, two or more members or
portions may be provided unless there 1s a speciiying term,
such as “only one”

Embodiment

In the present embodiment, a front seat of a vehicle will
be described. Directions in the descriptions below mean
directions in a state where a vehicle seat of the present
embodiment 1s mounted to a vehicle.
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1. Overview of Vehicle Seat

As shown 1 FIG. 1, a vehicle seat 1 comprises a seat
cushion 3 and a seatback 5. The seat cushion 3 1s a portion
to support an occupant’s buttocks and other regions. The
seatback 5 1s a portion to support an occupant’s back, and 1s
pivotable (reclinable) with respect to the seat cushion 3 in
seat front and rear directions (hereinafter referred to as
forward and rearward directions).

The seatback 5 of the present embodiment can be folded
down 1n the forward direction. The term “folded down”

means, for example, a state where the seatback 5 1s tilted
greatly and folded in the forward direction, as compared

with tilting of a seatback caused by ordinary reclining.
A back frame 7 1s a frame that forms a framework of the

seatback 5, and 1s pivotably coupled to a cushion frame 9.
The cushion frame 9 1s a frame that forms a framework to
support the seat cushion 3.

The back frame 7 comprises a left side frame 7A, a right
side frame 7B, an upper panel 7C, a lower panel 7D, and so
on. The side frames 7A, 7B are frames that extend substan-
tially 1n up and down directions and that are arranged at both
sides of the back frame 7 1n a seat width direction. The seat
width direction corresponds to a right-left direction of the
vehicle 1n the present embodiment.

The upper panel 7C 1s a frame portion that extends 1n the
seat width direction and that couples respective upper end
sides of the side frames 7A, 7B. The lower panel 7D 1s a
frame portion that extends in the seat width direction and
that couples respective lower end sides of the side frames
7A, 7B.

A left recliner 10 and a rnight recliner 11 are provided on
sides of the back frame 7 1in the seat width direction, that 1s,
to the side frames 7A, 7B, respectively. The two recliners 10,
11 form a mechanism to perform a function (hereinafter
referred to as a “reclining function™) to restrict pivoting
(reclining) of the seatback 5, that 1s, of the back frame 7, and
also a mechanism to perform a folding down function. This
folding down function may be performed by a single
recliner, but using two recliners 1s preferred.

2. Configurations of Recliners

The left recliner 10 and the right recliner 11 have similar
configurations and may be mirror images of each other. The
configurations of the recliners 10, 11 will be described
heremnafter taking the leit recliner 10 (located to the left in
the present embodiment) as an example.

The leit recliner 10 1s mounted on a lower end side of an
outer side of the left side frame 7A (see FIGS. 2 and 3). The
outer side of the left side frame 7A means a side of the left
side frame 7A opposite the right side frame 7B 1n a seat
width direction.

An inner side of the left side frame 7A means a side
opposite the outer side of the left side frame 7A 1n the seat
width direction, that 1s, a side of the left side frame 7 A closer
to the right side frame 7B 1n the seat width direction. The
right recliner 11 1s mounted on a lower end side of an outer
side of the right side frame 7B.

The reclining function 1s performed by an angle position
adjusting mechanism 20 powered electrically. The angle
position adjusting mechanism 20 1s a mechanism similar to,
for example, an angle position adjusting mechanism
described 1n Japanese Patent No. 4029847,

As shown 1n FIG. 5, the folding down function 1s per-
formed by at least a tilting member 12, an engagement
member 13, and a locking member 14. During the folding
down function, the engagement member 13 1s released from
the tilting member 12, and the left side frame 7A folds down
casily, powered by a fold down spring 30 (see FIG. 7).
Regarding the reclining function, the angle position adjust-
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ing mechanism 20 rotates the tilting member 12, and the
tilting member 12 transmits to the left side frame 7A a force
(heremafiter referred to as a pivoting force) to cause the back
frame 7 to pivot (recline). The tilting member 12 1s com-
monly also referred to as a ratchet plate or a rotation cam.

As shown 1 FIG. 4, the angle position adjusting mecha-
nism 20 1s configured with an internally toothed gear 21 and
an externally toothed gear 23. The internally toothed gear 21
1s an annular gear (ring gear) having tooth tops protruding
toward the center of the internally toothed gear 21. The
internally toothed gear 21 1s fixed directly or indirectly to the
cushion frame 9 via a lower arm 9A (see FIG. 2).

The externally toothed gear 23 1s a gear having tooth tops
protruding outwardly 1n a radial direction. The externally
toothed gear 23 revolves within the internally toothed gear
21 while rotating engaged with the internally toothed gear
21. That 1s, the externally toothed gear 23 1s a planetary gear
that rotates about 1ts own center as the external center of
rotation, while allowing the internally toothed gear 21 to
rotate about its own center as the internal center of revolu-
tion.

The externally toothed gear 23 rotates by receiving a
rotational force from an electric motor (not shown) via a
coupling rod 25. Hereat, assuming that the number of teeth
of the externally toothed gear 23 1s Z1 and that the number
ol teeth of the internally toothed gear 21 1s Z2 (>7.1), when
the externally toothed gear 23 rotates n times, the externally
toothed gear 23 revolves (Z2-71)/72xn times.

Thus, each time the externally toothed gear 23 makes one
rotation, the center of rotation of the externally toothed gear
23 shifts 1n a revolution direction with respect to the original
position. Specifically, each time the externally toothed gear
23 makes one rotation, the center of rotation of the exter-
nally toothed gear 23 shifts by 360-[(Z2-71)/72x360]
degrees 1n the revolution direction.

The externally toothed gear 23 is integrally fixed to the
tilting member 12 by fixing means such as welding. Thus,
when the electric motor (the coupling rod 23) rotates, the
coupling rod 25 drives the internally toothed gear 21, which
drives the externally toothed gear 23 in the revolution
direction, to thereby cause the tilting member 12 to recline
or pivot 1n the revolution direction.

That 1s, the force to shift the externally toothed gear 23 in
the revolution direction becomes the above-described “piv-
oting force” or “reclining force”. In other words, the left
recliner 10 performs a function of decelerating the rotation
of the electric motor and transmitting the decelerated rota-
tion to the tilting member 12, and the externally toothed gear
23 functions as an output gear of the left recliner 10 forming
a deceleration mechanism.

The tilting member 12 1s coupled to the left side frame 7A
sO as to be pivotable relative to the left side frame 7A (during
the folding down function, when not engaged to the engage-
ment member 13). Additionally, the tilting member 12 and
the left side frame 7 A (part of the back frame 7) are pivotable
relative to the cushion frame 9 when the angle position
adjusting mechanism 20 operates (during the reclining func-
tion).

The engagement member 13 1s displaceably coupled to
the back frame 7 (the left side frame 7A in the present
embodiment), and 1s displaceable between an engaged posi-
tion (see FIG. 5 i which engagement with the tilting
member 12 1s established) and an unengaged position (see
FIG. 6 in which the engagement 1s released). The engage-
ment member 13 1s commonly also referred to as a pawl. The
unengaged position allows the left side frame 7A to fold
down independently of the tilting member 12.
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Specifically, as shown 1n FIG. 5, the engagement member
13 extends above the tilting member 12 1n the forward and
rearward directions adjacent to a vertical surface of the left
side frame 7A. A forward portion of the engagement mem-
ber 13 1s pivotably coupled to the left side frame 7A using
a second coupling pin 13B.

The engagement member 13 comprises, on a rear portion
thereof, an engagement portion 13A to engage with an
engagement target portion 12A of the tilting member 12. The
engagement target portion 12A and the engagement portion
13A each have a concave-convex shape. The engagement
target portion 12A and the engagement portion 13A are
engaged with each other when the engagement target portion
12A and the engagement portion 13A are fitted together 1n
an mtermeshing manner, as shown in FIG. 5.

When the engagement target portion 12A and the engage-
ment portion 13 A are 1n an engaged state, the pivoting force
(or reclining force) transmitted to the tilting member 12 1s
transmitted to the left side frame 7A. Thus, 1 the externally
toothed gear 23 revolves when the engagement member 13
1s 1n the engaged position, then the tilting member 12 and the
back frame 7, as a single member, pivot relative to the
cushion frame 9 during the reclining function due to the
clectric motor.

When the engagement target portion 12A and the engage-
ment portion 13A are 1n an unengaged state, the pivoting
force (or reclining force) cannot be transmitted to the left
side frame 7A, and the left side frame 7A 1s pivotable
relative to the tilting member 12. Thus, when the engage-
ment member 13 1s 1n the unengaged position, the left side
frame 7A 1s p1votable (or can be folded down) relative to the
cushion frame 9 during the folding down function.

The locking member 14 1s displaceable between a locking
position for holding the engagement member 13 in the
engaged position and a position other than the locking
position (hereinafter referred to as a non-locking position).
The locking member 14 of the present embodiment extends
above the engagement portion 13A substantially 1n the up
and down directions along a left side surface of the left side
frame 7A.

The locking member 14 1s pivotably coupled, at an upper
end side thereof, to the left side frame 7A through a first
coupling pin 14B. The locking member 14 comprises, on a
lower end side thereof, a cam portion 14A that shidingly
contacts a sliding contact portion 13C of the engagement
member 13.

As shown 1n FIG. §, when the locking member 14 1s 1n the
locking position, an extending direction of the locking
member 14 1s substantially coaxial with a virtual line LO.
The virtual line LO passes through the pivot center of the
locking member 14 and the pivot center of the tilting
member 12.

As shown 1 FIGS. 7 and 8, a locking spring 14C and an
upper arm 14E are provided on a side opposite the locking
member 14 with the left side frame 7A therebetween, that 1s,
on a part of the lett side frame 7A facing the right side frame
7B. In other words, the locking spring 14C and the upper
arm 14E are provided on an internal side or a right side of
the left side frame 7A.

The locking spring 14C provides an elastic force to hold
the locking member 14 1n the locking position through the
upper arm 14E. Coupled to a leading end side of the upper
arm 14F 1s a first end of a wire, such as a control cable.

A second end of the wire 1s coupled to a walk-1n lever 14D
(see FIG. 1). Thus, a user, such as an occupant, can displace
the locking member 14 to the non-locking position by
operating the walk-in lever 14D.
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The lett recliner 10 comprises an un-engagement spring,
(not shown) to hold the engagement member 13 1n the
unengaged position. Thus, when the locking member 14 1s
displaced to the non-locking position, an elastic force of the
un-engagement spring causes the engagement member 13 to
be displaced to the unengaged position. Then, when the
locking member 14 returns from the non-locking position to
the locking position, the locking member 14 causes the
engagement member 13 to be displaced from the unengaged
position to the engaged position.

A stopper 135 shown 1n FIG. 11 1s fixed to the back frame
7 (the lett side frame 7A 1n the present embodiment) and 1s
capable of receiving, via the engagement member 13, an
external force F that acts on the engagement member 13
positioned 1n the engaged position.

Specifically, the external force F 1s a force that acts on the
engagement member 13 via the seatback 5 (the back frame
7) and that 1s directed rearward from the front of the seat.
The stopper 15 of the present embodiment 1s a columnar or
cylindrical pin member. The stopper 15 1s arranged rearward
of the engagement member 13 positioned 1n the engaged
position.

In a case where no external force F acts on the engage-
ment member 13 when the engagement member 13 1s 1n the
engaged position, the stopper 15 and the engagement mem-
ber 13 are spaced apart from each other with a gap or an
elastic member, such as rubber therebetween. FIG. 5 illus-
trates this gap.

The tilting member 12 comprises an abutment portion
12B provided rearward of the stopper 15. The abutment
portion 12B abuts the stopper 15 when the back frame 7
pivots 1n the rearward direction. See FIG. 5.

Specifically, when the engagement member 13 is in the
unengaged position, the back frame 7 i1s pivotable in the
torward and rearward directions relative to the tilting mem-
ber 12. The abutment portion 12B restricts the back frame 7
that 1s 1n a pivotable state from pivoting beyond a specified
state 1n the rearward direction relative to the tilting member
12, and aligns the engagement portion 13A of the engage-
ment member 13 with the engagement target portion 12A of
the tilting member 12. This alignment facilitates smooth
(and automatic) engagement as the locking spring 14C
rotates the locking member 14 down 1nto a locking position,
which pushes the engagement member 13 mto an engaged
position.

When the engagement member 13 i1s in the engaged
position, the engagement member 13 1s located forward of
the stopper 15, and the abutment portion 12B 1s located
rearward of the stopper 15. That is, the stopper 15 1s located
between the engagement member 13 and the abutment
portion 12B 1n a front-rear direction.

As shown 1n FIG. 2, a restriction member 16 covers the
locking member 14 and the engagement member 13, and
restricts displacement of the locking member 14 and the
engagement member 13 1n the seat width direction.

Specifically, the left side frame 7A 1s located rightward of
the locking member 14 and the engagement member 13 in
the seat width direction, and the restriction member 16 1s
located leftward of the locking member 14 and the engage-
ment member 13 1n the seat width direction. Thus, the
locking member 14 and the engagement member 13 are held
between the lett side frame 7A and the restriction member 16
in the seat width direction, and are restricted from being
displaced 1n the seat width direction.

The restriction member 16 1s fixed to the left side frame
7A at a plurality of places (a first fixing portion 16A, a
second fixing portion 16B, and a third fixing portion 16C 1n
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the present embodiment of FIG. 2). The first fixing portion
16A 1s fixed to the left side frame 7A through the stopper 15.

The second fixing portion 16B 1s fixed to the left side
frame 7A through the second coupling pin 13B. The first
fixing portion 16A and the second fixing portion 16B are
fixed by caulking to the stopper 15 and the second coupling
pin 13B, respectively.

The third fixing portion 16C 1s fixed to the left side frame
7A through the first coupling pin 14B. The third fixing

portion 16C 1s fixed to the first coupling pin 14B with a snap
ring, such as an E-type retaining ring. The restriction mem-
ber 16 also comprises a lower arm 16D extending toward the

pivot center of the tilting member 12.
As shown 1n FIGS. 7 and 8, the fold down spring 30 is

provided on a side of the left side frame 7 A opposite the right
side frame 7B. The fold down spring 30 provides an elastic
force to cause the back frame 7 to pivot in the forward
direction (during the folding down function), and 1s config-
ured such that an amount of elastic deformation increases
when the back frame 7 pivots in the rearward direction.

The fold down spring 30 of the present embodiment 1s a
spiral spring. An outer peripheral end 30A of the fold down
spring 30 1s caught 1 and anchored to a first anchoring
member 31, and an mmner peripheral end 30B of the fold
down spring 30 i1s caught in and anchored to a second
anchoring member 32.

As shown 1n FIG. 9, the first anchoring member 31, which
1s fixed to the back frame 7, 1s a portion to which a first end
of the fold down spring 30 1s anchored. The first anchoring
member 31 of the present embodiment 1s fixed to the mside
of each of the left side frame 7A and the right side frame 7B
by welding.

The second anchoring member 32 1s a member to which
a second end of the fold down spring 30, which 1s opposite
the first end, 1s anchored and that moves integrally with the
externally toothed gear 23. Specifically, as shown in FIG. 10,
the second anchoring member 32 1s mtegrally fixed to the
tilting member 12 by welding or the like.

The second anchoring member 32 of the present embodi-
ment 1s a cylindrical member having a through-hole 32A
through which the coupling rod 25 penetrates. A gap (vacant
space) 1s arranged between an 1nner circumierential surface
of a portion where the through-hole 32A 1s formed 1n the
second anchoring member 32 and the coupling rod 25. That
1s, when the second anchoring member 32 rotates relative to
the coupling rod 25, the inner circumierential surface of the
second anchoring member 32 does not come in sliding
contact with the coupling rod 25.

As shown i FIG. 7, the second anchoring member 32
comprises two portions 32C to which the inner peripheral
end 30B of the fold down spring 30 i1s anchored. In the
present embodiment, such portions 32C are positioned 1n a
rotationally symmetric manner about the central axis of the
second anchoring member 32.

3. Features of Vehicle Seat (Recliner 1n Particular) of the
Present Embodiment

In the present embodiment, there are provided the first
anchoring member 31 that 1s fixed to the back frame 7 and
to which the first end of the fold down spring 30 1s anchored;
and the second anchoring member 32 to which the second
end of the fold down spring 30 1s anchored and that moves
integrally with the externally toothed gear 23.

In such a configuration, when the tilting member 12 and
the engagement member 13 are put 1n an unengaged state,
the seatback 5 1s allowed to be folded down. Hereat, the fold
down spring 30 provides the elastic force to cause the back
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frame 7 to pivot in the forward direction, whereby the
seatback 5 can be folded down easily.

The amount of elastic deformation of the fold down
spring 30 increases when the back frame 7 pivots in the
rearward direction. This makes it possible to reduce the
speed of displacement of the seatback 5 when the seatback
5 1 the “folded down” state 1s pressed in the rearward
direction by the occupant to cause the seatback 5 to return
to a standing state, that 1s, when the tilting member 12 and
the engagement member 13 are engaged with each other.

Accordingly, impact at the time of engagement between
the tilting member 12 and the engagement member 13 can
be alleviated, and thus, 1t may be possible to reduce large
vibration of an upper end side of the seatback 5 when the
seatback 5 returns to the standing state.

When the tilting member 12 and the engagement member
13 are 1 an engaged state, upon output of the rotational
force from the electric motor, the back frame 7, or the
seatback 5, 1s reclined correspondingly 1n the forward and
rearward directions.

Hereat, since the first anchoring member 31 and the
second anchoring member 32 are displaced integrally with
the back frame 7, a relative position of the second anchoring,
member 32 with respect to the first anchoring member 31
does not change when the back frame 7 pivots. Accordingly,
the amount of elastic deformation of the fold down spring 30
does not change when the seatback 5 pivots during reclining.

In contrast, in a case of a configuration in which the
second end of the fold down spring 30 1s anchored directly
or indirectly to the cushion frame 9, only the first anchoring
member 31 1s displaced together with the back frame 7, and
the second anchoring member 32 1s not displaced.

Thus, since the relative position of the second anchoring
member 32 with respect to the first anchoring member 31
changes according to the pivotal displacement of the back
frame 7, the amount of elastic deformation of the fold down
spring 30 changes according to the pivotal displacement of
the seatback 5 during reclining.

That 1s, when the amount of elastic deformation of the
fold down spring 30 increases during reclining (especially
during reclining back into a sleeping position), a large load
acts on the gears and the electric motor constituting the
recliners 10, 11, resulting 1n a risk that abnormal noise 1s
generated from the recliners 10, 11 and so on.

However, in the vehicle seat 1 of the present embodiment,
the amount of elastic deformation of the fold down spring 30
does not change when the seatback 5 pivots during reclining,
and thus, no large load acts on the recliners 10, 11, and
generation of abnormal noise from the recliners 10, 11 and
so on can be inhibited.

As shown 1 FIG. 7, the second anchoring member 32 1s
the cylindrical member having the through-hole 32A
through which the coupling rod 25 penetrates, and the gap
1s arranged between the inner circumierential surface of the
second anchoring member 32 and the coupling rod 25. In
such a configuration, the mner circumierential surface of the
second anchoring member 32 and the coupling rod 25 do not
contact each other when, for example, “folding down™ 1s
carried out, and thus, such “folding down” can be easily
carried out.

In the present embodiment, when the tilting member 12
and the engagement member 13 are in the engaged state, the
back frame 7 and the tilting member 12 pivot together
(during the reclining function). Specifically, when the tilting
member 12 and the engagement member 13 are in the
engaged state, the pivoting force 1s allowed to be transmuitted
from the tilting member 12 to the back frame 7, and thus, the
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pivotal movement of the tilting member 12 causes the back
frame 7, or the seatback 5, to pivot as well.

When the tilting member 12 and the engagement member
13 are 1n the unengaged state, the back frame 7 1s freely
pivotable without being restricted by the tilting member 12,
and therefore 1s allowed to be “folded down™ (during the
tolding down function).

If a large load in the rearward direction acts on the back
frame 7 when the tilting member 12 and the engagement
member 13 are in the engaged state, the engagement mem-
ber 13 contacts the stopper 15 as shown 1n FIG. 11. The
external force F caused by the large load in the rearward
direction acts on parts where the tilting member 12 and the
engagement member 13 are engaged with each other and on
the stopper 15 1n a distributed manner.

Accordingly, the load to be received by such engaged
parts can be reduced as compared with a configuration in
which the load 1s recerved only by the parts where the tilting
member 12 and the engagement member 13 are engaged
with each other. Thus, 1t may be possible to provide a vehicle
seat that can withstand a large load 1n the rearward direction,
and at the same time, reduce 1ncrease in size and weight of
the tilting member 12 and the engagement member 13.

The tilting member 12 comprises the abutment portion
12B that abuts the stopper 15 when the back frame 7 pivots
in the rearward direction. When the engagement member 13
1s 1n the engaged position, the stopper 13 1s located between
the engagement member 13 and the abutment portion 12B in
the front-rear direction.

Providing the abutment portion 12B as part of the tilting
member 12 avoids the need to separately provide a regula-
tion part to regulate excessive pivotal displacement of the
back frame 7 in the rearward direction while the engagement
member 13 1s not engaged. Thus, complexity of configura-
tions around the tilting member 12 can be reduced.

In the case where no external force F acts on the engage-
ment member 13 when the engagement member 13 1s 1n the
engaged position, the stopper 15 and the engagement mem-
ber 13 are spaced apart from each other. This enables secure
engagement between the tilting member 12 and the engage-
ment member 13.

Specifically, 1f the stopper 15 and the engagement mem-
ber 13 have respective nominal values such that the stopper
15 and the engagement member 13 may contact each other,
then suflicient engagement of the tilting member 12 and the
engagement member 13 might not be established when
dimensions of the stopper 15 and the engagement member
13 are respective upper limit values within respective tol-
erance ranges ol their respective nominal values.

In contrast, in the present embodiment, in the case where
no external force F acts on the engagement member 13 when
the engagement member 13 1s in the engaged position, the
stopper 15 and the engagement member 13 may be spaced
apart from each other (see FIG. 5). Thus, the above-de-
scribed dimensional variations are absorbed to thereby
enable secure engagement between the tilting member 12
and the engagement member 13.

The restriction member 16 restricts displacement of the
engagement member 13 1n the seat width direction. Specifi-
cally, the restriction member 16 “sandwiches™ the locking
member 14, the engagement member 13, and the tilting
member 12 against the left side frame 7A. This securely
retains the tilting member 12 and the engagement member
13 in the engaged state by preventing the engagement
member 13 from slipping off of the tilting member 12 by
slightly shifting or twisting.
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Further, the restriction member 16 1s fixed to the left side
frame 7A at the plurality of places, and one of the plurality

of places (1.e., the first fixing portion 16A) 1s fixed to the leit
side frame 7A through the stopper 15.

As a result, the stopper 15 is fixed to the left side frame
7A and to the restriction member 16 1n a state of being held
between the left side frame 7A and the restriction member
16. In other words, the stopper 15 1s configured such that
both ends thereof are fixed to, or supported by, the left side
frame 7A and the restriction member 16, respectively.
Accordingly, the stopper 15 can be firmly retained.

Other Embodiments

The fold down spring 30 of the above-described embodi-
ment 1s configured as the spiral spring. However, the present
disclosure 1s not limited to this. Specifically, the fold down
spring 30 may be configured, for example, as a spring of
other type, such as a coil spring or a torsion coil spring.

The second anchoring member 32 of the above-described
embodiment 1s integrated with the externally toothed gear 23
indirectly via the tilting member 12. However, the present
disclosure 1s not limited to this.

Specifically, the second anchoring member 32 may, for
example, be integrated with the externally toothed gear 23
directly. In such a case, the second anchoring member 32
and the externally toothed gear 23 may be integrated
together by welding, mechanical fasteners such as screws or
rivets, or the like, or may be integrally molded.

In the above-described embodiment, a gap (vacant space)
1s arranged between the 1nner circumierential surface of the
second anchoring member 32 and the coupling rod 25.
However, the present disclosure 1s not limited to this.
Specifically, a configuration may be employed 1n which, for
example, the gap between the inner circumierential surface
of the second anchoring member 32 and the coupling rod 235
1s not arranged.

The stopper 15 of the above-described embodiment 1s
preferably a columnar or cylindrical pin member. However,
the present disclosure 1s not limited to this. Specifically, a
sectional shape of the stopper 15 may be, for example, a
tan-like shape or the like. Alternatively, a configuration may
be employed in which the stopper 15 1s not provided.

In the above-described embodiment, the abutment portion
12B 1s provided to the tilting member 12. However, the
present disclosure 1s not limited to this. Specifically, a
configuration may be employed 1n which, for example, (a)
the abutment portion 12B 1s not provided to the tilting
member 12, or (b) the abutment portion 12B 1s provided to
a member other than the tilting member 12.

In the above-described embodiment, 1in the case where no
external force F acts on the engagement member 13 when
the engagement member 13 1s 1n the engaged position, the
stopper 15 and the engagement member 13 are preferably
spaced apart from each other. However, the present disclo-
sure 1s not limited to this. Specifically, the stopper 15 and the
engagement member 13 may, for example, constantly con-
tact each other at no contact surface pressure or at a
relatively small contact surface pressure.

In the above-described embodiment, the restriction mem-
ber 16 1s provided. However, the present disclosure i1s not
limited to this, and a configuration may be employed 1n
which the restriction member 16 1s not provided.

In the above-described embodiment, the restriction mem-
ber 16 1s fixed to the left side frame 7A through the stopper
15 at the first fixing portion 16 A 1n FIG. 2. However, the
present disclosure 1s not limited to this. Specifically, a
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configuration may be employed in which, for example, the
restriction member 16 1s fixed to the left side frame 7A at a
position other than where the stopper 135 1s arranged.

In the above-described embodiment, a front seat of a
passenger car 1s described as an example. However, the seat
1s not limited to this, and may be a seat for other automobiles
or a seat for use 1n other vehicles, such as railway vehicles,
ships, and airplanes.

The present disclosure 1s not limited to the above-de-
scribed embodiments as long as the present disclosure
conforms to the gist of the disclosure recited 1n the appended
claims. Accordingly, 1t may be possible to employ a con-
figuration obtained by combining at least two of the above-
mentioned embodiments, or a configuration made resistant
to an external force directed forward from the rear of the seat
by reversing the front and the rear of the configuration of the
seat.

What 1s claimed 1s:

1. A vehicle seat provided with a seat cushion and a
seatback, the seatback being pivotable in forward and rear-
ward directions relative to the seat cushion, the vehicle seat
comprising;

a cushion frame forming a framework of the seat cushion;

a back frame forming a framework of the seatback and
pivotable 1n the forward and rearward directions rela-
tive to the cushion frame;

a tilting member arranged on a pivot axis of the back
frame and configured to transmit to the back frame a
pivoting force to cause the back frame to pivot, the
tilting member being pivotable independently of the
back frame;

an engagement member coupled to the back frame and
displaceable between an engaged position and an unen-
gaged position, the engaged position being a position 1n
which the engagement member 1s engaged with the
tilting member and the unengaged position being a
position 1 which the engagement member 1s released
from engagement, the engagement member allowing
transmission of the pivoting force to the back frame
when the engagement member 1s 1n the engaged posi-
tion;

a recliner performing a function of decelerating rotation
of an electric motor and transmitting decelerated rota-
tion to the tilting member, the recliner comprising an
output gear that moves integrally with the tilting mem-
ber;

a fold down spring providing an elastic force to cause the
back frame to pivot in the forward direction to a fold
down position, wherein an amount of elastic deforma-
tion increases when the back frame pivots in the
rearward direction;

a first anchoring member that 1s fixed to the back frame
and to which a first end of the fold down spring is
anchored; and

a second anchoring member to which a second end of the
fold down spring 1s anchored, the second anchoring
member moving integrally with the output gear.

2. The vehicle seat according to claim 1,

wherein the second anchoring member 1s fixed to the
tilting member.

3. The vehicle seat according to claim 1,

wherein the fold down spring 1s a spiral spring, and

wherein an outer peripheral end of the fold down spring
1s anchored to the first anchoring member, and an 1inner
peripheral end of the fold down spring 1s anchored to
the second anchoring member.
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4. The vehicle seat according to claim 3, further compris-
ng:

a rod arranged on the pivot axis of the back frame and
configured to transmit the rotation of the electric motor
to the recliner, 5

wherein the second anchoring member 1s a cylindrical
member including a through-hole through which the
rod penetrates, and

wherein a gap 1s arranged between an mnner circumieren-
tial surface of a portion where the through-hole 1is
formed in the second anchoring member and the rod.

5. A vehicle seat comprising:

a left side frame;

a left recliner including an angle position adjusting
mechanism;

a tilting member including an engagement target portion;

an engagement member 1including an engagement portion;

a locking member; and

a fold down spring,

wherein the fold down spring is distorted to rotate the left
side frame forwards towards a fold down position when
the engagement member and the tilting member are not
engaged,

wherein the fold down spring 1s a coiled band, 1s located
on the right side of the leit side frame, and 1ncludes:
an outer peripheral end contacting a first anchoring

member of the left side frame; and
an mner peripheral end contacting a first anchor slot of
a second anchoring member,

wherein the second anchoring member includes a
through-hole sized to allow a coupling rod to pass
through without interference,
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wherein the second anchoring member 1s attached to the
tilting member, and

wherein the second anchoring member 1s welded to a left
side surface of the tilting member at a first radius
relative to the coupling rod.

6. A vehicle seat comprising:

a left side frame;

a left recliner including an angle position adjusting
mechanism;

a tilting member including an engagement target portion;

an engagement member including an engagement portion;

a locking member;

a fold down spring;

a lower arm located to the left of the left recliner, and
configured for attachment to a cushion frame; and

a restriction member,

wherein the restriction member 1s located to the left of the
tilting member and the engagement member,

wherein the restriction member restricts leftward move-
ment of the tilting member and the engagement mem-

ber,

wherein the restriction member includes a restriction arm
that extends downward and to the left of the lower arm,

wherein the locking member 1s coupled to the left side
frame by a first coupling pin,

wherein the engagement member 1s coupled to the left
side frame by a second coupling pin, and

wherein the restriction member 1s fixed to the first cou-
pling pin with a snap ring.
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